United States Patent

US011019767B2

(12) (10) Patent No.: US 11,019,767 B2
Banks, Jr. et al. 45) Date of Patent: Jun. 1, 2021
(54) FOLDING AUGER COUPLING MECHANISM 3,638,816 A * 2/1972 Mann ................... B65G 41/002
414/504
(71) Applicant: CNH Industrial America LLC, New 3,664,444 A 5/1972 Henson
Holland, PA (US) 4,368,003 A * 1/1983 MacDonald ........ AO1B 73/065
111/57
(72) Inventors: Clayton E. Banks, Jr., Brownstown, 4,440,539 A * 4/1984 Sullivan ............. B65G 41/002
PA (US); Cooper Linde, Lancaster, PA 660045 A 1087 Pollard of al 198/583
(US); William Mark McCully, 5100281 A /1992 GO' arh ot al.
ingsfisher, OK (US) An P
Kingshisher, 5340265 A * 8/1994 Grieshop ......ccco...... B60P 1/40
: : . 414/519
(73)  Assignee: fﬁ]H Id“d}:‘;talj‘sl)‘*me”"a LLC, New 5,673,543 A * 10/1997 Richardson ....... A01D 41/144
olland, 56/228
(*) Notice:  Subject to any disclaimer, the term of this (Continued)
patent 1s extended or adjusted under 35
U.S.C. 154(b) by 283 days. OTHER PUBLICATIONS
(21) Appl. No.: 16/175,062 Extended European Search Report for EP Application No. 19206329.5
(22) Filed Oct. 30. 2018 dated Apr. 14, 2020 (five pages).
iled: ct. 30,
(65) Prior Publication Data Primary Examiner — Adam J Behrens
US 2020/0128736 Al Apr. 30, 2020 74) Attorney, Agent, or Firm — Peter Zacharias; Patrick
V, AZ
Sheldrake
(51) Int. CL
AOIF 12/46 (2006.01)
A0ID 41/12 (2006.01)
A01D 61/00 (2006.01) (57) ABSTRACT
565G 33/32 (2006.01) A foldable auger having a first and second auger assemblies,
g g g
(52) US. Cl. cach having a respective housing, auger screw and rotation
CPC e AOID 4171217 (2013.01); B65G 33/32 axis. A pivot joins the assemblies, and 1s configured to
_ _ _ (2013.01) permit the second auger assembly to fold relative to the first
(58) gls(l:d of Classfg?go%/%%ﬁ)c;' AOIF 12/46- BESC auger assembly. A first drive coupler 1s located at an end of
"""""" " ’ the first d offset 1 the first axi d
33/32; B65G 33/14; AOID 61/00; AO1D seionlg d;iifoicﬁeefisaﬁjc;e;ilt alfgllld crefthreS sei}{ollil lei ;
61/004; AO1ID 41/1217; AO1D 41/144 _ P . . &t
USPC 108/666. 663 screw and oflset from the second axis. A drive sleeve 1s
S TIPSR ‘ : figidly connected to the end of the second auger screw. The
See application file for complete search history. : . _ ,
drive sleeve has at least one slot that slidingly receives the
(56) References Cited second drive coupler. The second drive coupler 1s movable

U.S. PATENT DOCUMENTS

2,772,767 A * 12/1956 Seifert ........ccooceeee B60P 1/40
198/632
3,337,068 A * 8/1967 Meharry ................... B60P 1/40
414/523

between a first position 1 driving connection with the first
drive coupler, and a second position not 1n driving connec-
tion with the first drive coupler.

17 Claims, 5 Drawing Sheets

120
204 Y
112 3033 | ] - 116
j ! j =k -Q_‘“vfihh f/
J-"IJI ;'rif J'Iill IL'\ l-q__"'“—--.,,.‘_\\ ;
5 / { Ny e S
r . -1 f—— ——
114 L7 J A \ TN 2
- e, i K
f’ﬁf:’/:—w‘“ 7 / Y 1}1\’ :\
. - ; "‘-\.\I . i
208 Pt Ko /i WA A
YO /N N i
A gﬂl If \ ) | / L L.-ﬁi
' ‘ % i ‘\{\ T : /h |
T | W, | —~ . ]
b Y : e : ] |
A A UANSS T ; |
! .1‘\ N \II --"""Jll I.'\ {-E- \ A ¢ i
! b e 1 7 ﬁ
WA et oA f e /
b "..‘_l..‘l": T i, _‘,.J"r \'ll ) _.I"f{ - " ¢
‘ NS } ;o
X : & [P /"
\ \?{?Jj L e
- . - e I‘_.J-"‘- > _'____,_.,__ql
? \ \‘\ | e H/
. Lo A
-Il' - \, ! N n' ':.
L ‘\“ ‘."r i ,_,--""'ll:l k-
e 1"!-..__"\.,_1_ _l.l'r.-"' I S T
N Nl (o P e
DN ot TN
3, —— Ty
) : KHE{E_.:} l_,.-""‘ III'II
1"| ‘H"'\—\.-‘-‘“—"_-,._ I|
"";l -"'-.r..#-?__ \-_h"'\-.,___“- ,..--""-. HII
-‘-_’-:1 #f‘_,-""r — ""'-:._._..-""’f.‘r.- P I_L
_,.-"'_H.Hf fﬁf} - - ‘:"- -~
..-'"'-d -._H__..-F""-' H_._.‘___,_F--‘“’Ff ] ‘1 ﬂ'ﬂ'
.--""-f ..-r""ﬁr‘.f - u
- - =
- e 120



US 11,019,767 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

5,724,798 A * 3/1998 Stefl ...........cnl, AQ1D 41/144
172/311
6,422,376 B1* 7/2002 Nichols ................. B65G 33/32
198/632

7,168,554 B2 1/2007 Brandt

7,287,639 B2  10/2007 Brandt
7,367,881 B2* 5/2008 Voss ....oooeerrininnnn, AO01ID 41/1217
414/526
7,494,400 B2* 2/2009 Voss .....coeevvininnnn, A01ID 41/1217
460/114
8,033,377 B2* 10/2011 Remmer ................ B65G 33/32
198/313
8,827,782 B2* 9/2014 Dise ....cooeevviniiiinnnn B65G 33/32
460/114
9,723,783 B2* &/2017 Patterson ............... B65G 33/32
10,399,787 B2* 9/2019 Rodrnigues .............. AQ01D 90/02
2007/0102260 A1* 5/2007 Remmer .................. B65G 33/32
198/313
2014/0066149 Al* 3/2014 Dise ..cooevvveviiinnnnn, AOQOLF 12/46
460/114
2015/0296709 Al* 10/2015 Patterson ............... B65G 33/32
414/468
2016/0319857 Al* 11/2016 Patterson .................. F16D 1/06
2017/0265389 Al1* 9/2017 Rodngues .............. B65G 33/14

* cited by examiner



Jun. 1, 2021 Sheet 1 of 5 US 11,019,767 B2

U.S. Patent
FiG. 1A

g

ﬂl_ T ok Y LN “rL n oy
! ;
: ;
; M
i
* M
d :
o 1
o .
s W N
w ; Y
doh = Ivr Al P W Jn-. e *l_ rir drd ot de —lh \\l“(.—.‘-n’lﬂ.‘l‘-‘.‘ rﬂi
| |
e * I S
..._,.._.......rl.lwr
:.2.114.3_ q w
e }
- !
.-.tt...rl..-rl. H
T, H
rrrrr
- .
{ ......-___.
{ J
| o
i .-...._....._.....f. i m
- ._..l...F.n 11111 _..__.I._.__I-
l:.l._.-...w__.:l.. m. “ - ...,.._.f._ ﬂ .
-7 i _ 5, Y
5 M W
; ]
r El
..n..-_ra:..__; * H
.-r..r......n -
f;.w.x:; N
S . \
..___1......._.._......}._.-.. ..m. .__J.-.._..._r_....._r.....ﬂ aﬂl- 2
: il .
w A -
: - b
t ....._...:_...u.-.._._ 1
s £33
.1 El
- i
.._.__..__............._.1.r . 2
- W g
t
-v-.rl u_. ,u.r
....r_._.._r.lr._-........ - m.. /
.t-... %ri....-.l- rrrrr /
"y e 1.‘.'&* ' I...r.r-.i...l.r
: " Y
1 FI w
1 y - = e e oy m
o N
mﬁu for ™ i _m.
....... ffffff ._-._.- .ﬂ “ “ ]
1 I
Co o d o
" i - -
{1 p o
(OIEE e “
h.l._. r ]
- P w
- AR R
) E 5 Y
e " | ..
..........l-iﬂul.i_...im. ..____.__i_
e ._-_-_.
.r__...‘.r .w I...w.._.....r..._.. l 5
i -
f ......f.___ ““_“
_ o o
- a ...I.".:.._.
._-...._l.vji.:i:..._...... ﬁf - 2
- ia‘ill‘u M v lll.‘l-
1\.m\ A ! R
NN
Y i .
._.J.-._....r..._..-.. - Ml W
.u ...m.._.}._....lll
Py -
Flol -
f } h
w . '
Pl al
} E Rty
M ..l_.l..H..l...._.__.. "= "
lil,.' - W .__t..._-?.'.
.m.._lil. . = ~ 4,
o f b
; \ / } | M
.,r..:w:. w
rhf._fl ﬂ.:.f.,t..._.l...l H
-, u. 1111111 .ﬂ..]._.r_-
f TR
S W ™ B
. 1
! o
| -
P
I
B I “

¥
L
h;

“H = Fe ek Bk B Bk B ot b e o o -

Ea ol



US 11,019,767 B2

P g e Y P e P e e, o T S e, ] [ L T e e e e e e Y P

FiG. 5

B
a
A A RS S B oY rhE e BH L WAL R i b HE = e A e

-r

‘V
-

.

.

a4
Ffﬂ'lﬂ"ﬂ'l‘"rﬂ'l‘lﬂ“'

F ;

g 1
Farr———r = ——nrr

G, 3

Sheet 2 of §

e n N,

.,

Jun. 1, 2021

PR e

.
e Fraa,

-

e
“‘I:_.__ X e
L

-
-
L

"
L TR
ra
-
z
L L

~—
..r.uFlnL|1..
.

U.S. Patent

e
--\.—-J—-‘:

i
FYRrTTL,

L
5\
SN, N —
oA

il
o

5:'1'

308 312
[

L
L -
1:-

-
oy
PR -

£
f P % 5
iy
J—y i

R

=

£

-

‘l'
o
R

-

@’

-

Py
P

2,
.

oF . . g .
A A A N
et gt gt it g bt e e o B ot o ot I e gt e gl gt g ot b FINTRURVETH, < PRI SPRITINT IPRTRIRL L PRRIN . SR L IH-H-I'\'I-H“E

k|

u
I E"
H '!.'!
.’“.-r/"ﬁ: .
'
LJ'-I

I'l'u-l
4.!
'!*-. I‘. a ‘Nl‘.
o __:.v" .l_,fm .

it a ol

o
"i
m »
L] L
m o

1

w el
_‘ '.- ANH}
] ¥
-

----"""""'r----..,,,q_|

N\a=

wl r
Frhrh cllem vn e et ¥

118

G, 4



U.S. Patent Jun. 1, 2021 Sheet 3 of 5 US 11,019,767 B2

1. B6A

206
; 21%} 310
204 i 1
/ 600 606 \ EEIrTrsresaoa
rrrr N { T Sl
' NN A T D
k / \\{l\ 1 O ¢ 00 0!"“%\\\
; M“‘m \|= 1"3 i! T
‘ "”“w/ ™ < | Mmmﬁ' 312
Y - |
T [T
// \ / i
/ \ | C QOO0 0
| | | | |
JENEINSES ., ; ' Ll & T AT NS
504 210 P \ T
i \ \
!’ 1_1 “a\
602 | ] |
aU4 308 308
FiG. BB
- 696 2?6 ISTO 3?2
_ \\ [Wfﬁfffﬁff%ﬁfffﬁf )
20 4 R‘“‘x If 1\ #_'__‘,,f;
\ \\\ ;/ opood T
~l_ — { N\ fff 5 ,/}
T — __,..f**; f}\ i
504 ,f ;/”f —
|/ f
/] L 1 DGOOC
/ \ ) "‘\ \
// | fﬁgfgiii ]
J | <
9 o2 )Y
212 304 2308 306
Fi. 60
H{ () 206

80\@ \\ [\ /// §'i ¥
\II il -"":r !;f-’ Py 1T o
\\ f ir

\ !
\ \ ;r"* -y T
t O 0/ C O N ¥
204 — 4 J Xﬂi \\ S A4 ~—
L | s ]
<y
/\ | , - ™
WA B B e
J / 304
o / 0 C a0
210 b :
Y R V- A A A
ST / \,
806 ( |

3ng  SUG



U.S. Patent Jun. 1, 2021 Sheet 4 of 5 US 11,019,767 B2

71 4
Fis. TA N
[ “E f;
2067 0 ]
;
)
f}'
f}’
‘= N\
//:“
/ &
/ /
304 /
f
700
FiG. TR 206 3/‘30 214
/ / "

{ .' # a s - ) P
/
{\ f \ . / //
/ N COOO0AGO 00 U
Ve .
- N
’<.f ,,.w‘""ﬂ \ \"’,. R
N <L \.
\ ™ , T: 1
4 f \
‘\ J
\ | O OO O0CO0O0-J
\"* f'; i \ é
\ (; / e f%f 7 A A v T
\ \ ;
) | f ! ]
/860 L \ /



U.S. Patent Jun. 1, 2021 Sheet 5 of 5 US 11,019,767 B2

FiG. 9

9? G
i\\\
¥ I8 AE-TT:
’ b a2
EEEEEEE / f s
< ““““ A
T { o~ !' - ﬁ;g;l
\ \,‘ \ yd \ { "-j
Vol 2 A -G14
\ \ !, 7 =
e J |
AN ! \
! 11 ] 1
\ yood i 'i‘
. |
N | |
N N e v - ] \
T E ; \
\\\ E i
) f,,.-a-—"”j"_-i_*“““--.. E h"""-m\
| . i .
\ _f,.#'"ff - / __,__,:_-:_:""- . “"A\ ~ - -i L\“)
N / 4 LU S N~ ot > - /
_,,,,.-*'><; _,-s"f / / | ;/ ————— \"’#‘## \\/\-u
P -~ e - {‘i \ ;i t / / \1 \

' ' / E H”}’ N /
) / . / G0 4 \ /

—
hln"""h...:
™
™
™

h"""'i-ll-———-l—i"- -



US 11,019,767 B2

1
FOLDING AUGER COUPLING MECHANISM

BACKGROUND OF THE INVENTION

Some agricultural machines have an auger that 1s used to
convey separated grain or other material from the machine
to other locations. For example, an agricultural combine
typically has an auger that 1s used to unload grain from a
grain tank on the combine to an external grain cart or other
receptacle. A typical auger includes an auger screw located
inside a cylindrical housing. Rotation of the auger screw
carries grain or other maternial along the length of the
housing until it 1s expelled out the end of the housing.

In some cases, it 1s desirable for the auger to be retractable
to protect the auger when 1t 1s not i use and to allow the
equipment to be more maneuverable and to navigate through
smaller spaces. Retractable augers have been provided 1in
various configurations. For example, it 1s known to make the
auger screw and housing as a unitary assembly that can be
pivoted relative to the combine to place the auger alongside
the combine’s body. In this case, the entire length of the
auger may be moved as a single unit relative to the rest of
the equipment.

It 1s also known to make an auger foldable to allow the
overall length of the auger to be reduced or to better conform
the retracted auger to the shape of the combine. In such cases
the auger includes a folding joint connecting a first auger

screw and its associated housing with a second auger screw
and 1its associated housing. Examples of such devices are
shown 1n U.S. Pat. Nos. 8,033,377; 8,827,782; 7,494,409
7,367,881, 7,287,639 and 7,168,554.

In some cases, a folding auger system has been provided
with a mechanism to help align the two auger screws when
the system 1s unfolded for use. For example, 1n the device
shown 1n U.S. Pat. No. 8,033,377, a driving auger has a drive
cog mounted on a spring to allow the drive cog to retract 1f
it 1s aligned directly with the driven cog of the driven auger
during unfolding. Subsequent rotation of the driving auger
turns the driving cog, and the spring extends to move the
driving cog so that the driven cog 1s 1n the rotation path of
the driving cog. As another example, U.S. Pat. No. 7,494,
409 shows a drive auger having a ball-shaped drive cog, and
a driven auger having a cvlindrical receptacle for receiving
the drive cog and aligning the two auger screws during
unfolding. The receptacle has a driven cog mounted therein,
and the drive cog 1s mounted on springs that allow 1t to
retract somewhat i1f the drive cog’s teeth are not perfectly
aligned with the driven cog’s teeth during initial engage-
ment. As another example, U.S. Pat. No. 7,287,639 shows an
entire auger screw being mounted to shift axially to accom-
modate misalignment during unfolding.

While auger folding systems have been proposed, the
inventors have identified problems with the known designs.
For example, known designs have undue complexity, and
proneness to becoming fouled by grain and other 1ssues. For
example, the device shown 1 U.S. Pat. No. 7,494,409 can
be fouled by grain entering the receptacle for the ball-shaped
drive cog. This device also has a sliding spline connection
between the driven cog and the driven auger, which requires
relatively expensive machining, and disadvantageously
places the sliding connection at a region of relatively high
torque. For these and other reasons, the inventors have
determined that the state of the art still requires further
advancement.

This description of the background i1s provided to assist
with an understanding of the following explanations of
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2

exemplary embodiments, and 1s not an admission that any or
all of this background information 1s necessarily prior art.

SUMMARY OF THE INVENTION

In one exemplary aspect, there 1s provided a foldable
auger having a first auger assembly comprising a {irst
housing extending along a first axis, and a first auger screw
mounted within the first housing to rotate about the first axis,
a second auger assembly comprising a second housing
extending along a second axis, and a second auger screw
mounted within the second housing to rotate about the
second axis, and a pivot joining a distal end of the first
housing to a proximal end of the second housing, the pivot
being configured to permit the second auger assembly to
move relative to the first auger assembly between a first
housing position 1n which the second axis i1s not coaxially
aligned with the first axis, and a second housing position 1n
which the second axis 1s coaxially aligned with the first axis.
A first drive coupler 1s located at a distal end of the first
auger screw and oflset from the first axis. A drive sleeve 1s
located at a proximal end of the second auger screw and
rigidly connected to the second auger screw, the drive sleeve
comprising at least one slot oflset from and extending
parallel to the second axis. A second drive coupler 1s located
at the proximal end of the second auger screw and offset
from the second axis, the second drive coupler extending
into the slot and being movable within the slot parallel to the
second axis between a first coupler position 1 which the
second drive coupler 1s 1n driving connection with the first
drive coupler when the second housing 1s in the second
position, and a second coupler position 1n which the second
drive coupler 1s not in driving connection with the first drive
coupler when the second housing 1s in the second position.

In another exemplary aspect, there 1s provided an agri-
cultural combine having a grain hopper and a foldable auger
operatively connected to the grain hopper. The foldable
auger has a first auger assembly comprising a first housing
extending along a first axis, and a first auger screw mounted
within the first housing to rotate about the first axis, a second
auger assembly comprising a second housing extending
along a second axis, and a second auger screw mounted
within the second housing to rotate about the second axis,
and a pivot joining a distal end of the first housing to a
proximal end of the second housing, the pivot being con-
figured to permit the second auger assembly to move relative
to the first auger assembly between a first housing position
in which the second axis 1s not coaxially aligned with the
first axis, and a second housing position 1n which the second
axis 1s coaxially aligned with the first axis. A first drive
coupler 1s located at a distal end of the first auger screw and
oflset from the first axis. A drive sleeve 1s located at a
proximal end of the second auger screw and rigidly con-
nected to the second auger screw, the drive sleeve compris-
ing at least one slot oflset from and extending parallel to the
second axis. A second drive coupler 1s located at the proxi-
mal end of the second auger screw and offset from the
second axis, the second drive coupler extending into the slot
and being movable within the slot parallel to the second axis
between a first coupler position 1n which the second drive
coupler 1s in driving connection with the first drive coupler
when the second housing is in the second position, and a
second coupler position 1n which the second drive coupler 1s
not 1 driving connection with the first drive coupler when
the second housing 1s 1n the second position.
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3
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of inventions will now be described,
strictly by way of example, with reference to the accompa-
nying drawings, in which:

FIGS. 1A and 1B are schematic side views of a foldable
auger assembly shown in unfolded and folded positions,
respectively.

FIG. 2 1s an 1sometric view of an exemplary drive coupler
system usable on the foldable auger assembly of FIGS. 1A
and 1B.

FIG. 3 1s a partially cut away view of a proximal end of
an exemplary drive coupler.

FIG. 4 1s a cross-sectional view of a portion of the
example of FIG. 3.

FIG. 5 1s another cross-sectional view of another portion
of the example of FIG. 3.

FIGS. 6 A-6C illustrate the operation of exemplary drive
couplers.

FIGS. 7A and 7B illustrate an alternative exemplary
embodiment of a drive coupler provided as a unitary struc-
ture.

FIG. 8 illustrates another example of an exemplary
embodiment of a drive coupler system.

FIG. 9 1llustrates an example of an agricultural combine
for use with a foldable auger assembly.

In the figures, like reference numerals refer to the same or
similar elements.

DETAILED DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention provide
mechanisms for aligning and engaging auger screws during,
unfolding of an auger system. Such devices are expected to
be useful on agricultural combines and other similar equip-
ment, but the mvention 1s not limited to any particular
application except as recited in the claims.

FIGS. 1A through 3 illustrate a first exemplary embodi-
ment of a foldable auger 100. The auger 100 has a first auger
assembly 102 that 1s movably connected to a second auger
assembly 104. In some applications, one of the two auger
assemblies 102, 104 will be ngidly fixed to the frame or
structure of a vehicle, such as a combine, and the other will
be mounted to be movable relative to the vehicle frame or
structure. The fixed auger assembly 1s sometimes referred to
as an “inner’” auger assembly, and the movable auger assem-
bly 1s sometimes referred to as an “outer” auger assembly.
In other applications, both of the auger assemblies 102, 104
might be movably attached to the vehicle.

The first auger assembly 102 includes a first housing 106
that extends along a first axis 108 from a proximal end 110
of the first auger assembly 102 to a distal end 112 of the first
auger assembly 102. A first auger screw 114 1s mounted
within the first housing 106 on one or more bearings or
bushings, such that it can rotate about the first axis 108. Such
rotation will cause grain or other maternial inside the first
housing 106 to advance along the first auger assembly 102,
as known 1n the art.

The second auger assembly 104 1ncludes a second hous-
ing 116 that extends along a second axis 118 from a proximal
end 120 of the second auger assembly 104 to a distal end 122
of the second auger assembly 104. A second auger screw 124
1s mounted within the second housing 116 on one or more
bearings, such that 1t can rotate about the second axis 118.
Such rotation will cause grain 1nside the second housing 116
to advance along the second auger assembly 104, as known
in the art.
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It 1s noted that the terms “proximal” and “distal” are used
herein for ease of explanation, with the left-hand end of the
first auger assembly 102 (as shown in FIGS. 1A and 1B)
being the observational frame of reference. Such terminol-
ogy 1s not intended to connote particular orientations of the
parts except with respect to one another.

A pivot 126 connects the distal end 112 of the first auger
assembly 102 to the proximal end 120 of the second auger
assembly 104. The pivot 126 may be any suitable connection
that allows the first auger assembly 102 and the second auger
assembly 104 to move relative to one another between a {irst
housing position in which the second axis 118 1s not aligned
with the first axis 108 (see, e.g., FIG. 1B), and a second
housing position i which the second axis 118 1s coaxially
aligned with the first axis 108 (see, e.g., FIG. 1A). For
example, the pivot 126 may be a pin joint that directly
connects the first auger assembly 102 to the second auger
assembly 104 via a common pin 200, for rotation about the
pin’s axis. Alternatively, the pivot 126 may comprise a
virtual pivot mechanism, such as a linkage that causes the
second auger assembly 104 to rotate or move about a fixed
or moving virtual pivot location. The pivot 126 1s described
herein as permitting the second auger assembly 104 to move
relative to the first auger assembly 102, and this will be
understood to encompass situations 1 which either the first
auger assembly 102 or the second auger assembly 104 is
fixed relative to a vehicle or other structure.

Any suitable operation mechanism may be provided to
cause the first auger assembly 102 and the second auger
assembly 104 to rotate relative to one another. For example
a hydraulic piston 128 may be used to operate a linkage 130
that interconnects the first auger assembly 102 and the
second auger assembly, such as shown in FIGS. 1A and 1B.
Other alternatives and variations will be apparent to persons
of ordinary skill in the art in view of the present disclosure,
and any such mechanism may be used to move the parts
between the first housing position and the second housing
position.

When the first auger assembly 102 and the second auger
assembly 104 are in the first housing position, the two
assemblies are not aligned with one another, and are 1n a
folded state. In this condition, the auger assemblies 102, 104
do not form a continuous path for conveying grain or the
like. This position may be adopted to store the foldable auger
100 when 1t 1s not 1n use.

When the first auger assembly 102 and the second auger
assembly 104 are 1n the second housing position, the distal
end of the first housing 106 contacts the proximal end of the
second housing 116 to form a continuous enclosed passage
for conveying grain or the like. One or both of the housings
106, 116 may include a seal 202, such as a flexible rubber
seal or the like, to provide a more impermeable connection,
such as known in the art. Also i the second housing
position, the first auger screw 114 engages the second auger
screw 124 to form a continuous auger screw for moving
grain or the like along the auger 100.

A drive coupler system 1s provided between the first auger
screw 114 and the second auger screw 124, so that the two
auger screws 114, 124 can be moved in unison upon
application of an operating torque by a motor 132. In the
shown example, the motor 132 is operatively connected to
the first auger screw 114 to apply an operating torque to the
first auger screw regardless of the position of the second
auger assembly 104. When the second auger assembly 104
1s 1n the second housing position, the first auger screw 114
can transmit the operating torque (or at least a portion
thereof, as some might be lost through friction or other
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typical driveline losses) from the motor 132 to the second
auger screw 124. However, the opposite arrangement may
be used, 1n which case motor 132 will be replaced by motor
132" driving the second auger screw 124. Any driving
connection may be provided between the motor 132, 132
and the respective auger screw 114, 124. For example, a
torque-transmitting connection may be provided in the form
of belts and pulleys, meshing gears, or a simple direct drive
connection. Other devices, such as a clutch, transmission,
speed controls and so on may also be used to operate the
motor 132 and drive the auger screws 114, 124.

Referring now more specifically to FIG. 2, and exemplary
drive coupler system has a first drive coupler 204 located at
the distal end of the first auger screw 114, and a second drive
coupler 206 located at the proximal end of the second auger
screw 124. The first drive coupler 204 1s offset from the first
axis 108 and connected to rotate with the first auger screw
114. Thus, the first drive coupler 204 sweeps through a
circular path that 1s offset from the first axis 108 as the first
auger screw 114 rotates. Similarly, the second drive coupler
206 1s offset from the second axis 118 and connected to
rotate with the second auger screw 124. Thus, the second
drive coupler 206 sweeps through its own circular path that
1s oilset from the second axis 118 as the second auger screw
124 rotates. The circular path of the first drive coupler 204
overlaps with the circular path of the second drive coupler
206 when the second auger assembly 104 1s in the second
housing position. Thus, the first and second drive couplers
204, 206 engage one another transmit the operating torque
between the first and second auger screws 114, 124,

The first drive coupler 204 may be connected to rotate
with the first auger screw 114 using any conventional
connection. For example, the first drive coupler 204 may
comprise a rigid structure that 1s bolted to or otherwise
rigidly attached to the central shait 208 of the first auger
screw 114. The first drive coupler 204 also may include a
mechanism to help center the first auger screw 114 on the
second auger screw 124, such as a centering post 210 that
extends along the first axis 108. The centering post 210 may
terminate at a tapered distal tip to help accommodate for
misalignment of the part during movement from the first
housing position to the second housing position.

The second drive coupler 206 1s connected to rotate with
the second auger screw 124 by a dnive sleeve 212, which 1s
rigidly connected to a central shait 214 of the second auger
screw 124. Details of exemplary drive sleeves 212 are
discussed 1n more detail below. The second drive coupler
206 also may include a mechanism to help center the second
auger screw 124 on the first auger screw 114, such as a
centering post receptacle 216 that extends along the second
axis 118 and 1s shaped to receive the centering post 210
when the parts are in the second housing position. The
centering post receptacle 216 may have a tapered inlet to
help accommodate for misalignment when the parts are
moved 1nto the second housing position.

Referring now to FIGS. 3 through 5, an exemplary drive
sleeve 212 1s rigidly connected to the proximal end of the
second auger screw 124, and has at least one slot 300 that 1s
oflset from and extends parallel to the second axis 118. The
drive sleeve 212 may be rigidly connected to the second
auger screw 124 using any suitable mechanism. For
example, the second auger screw 124 may comprise a
hollow shatt 306, and the drive sleeve 212 may be 1nstalled
within the hollow shatt 306. One or more screws 400 may
be 1nserted through corresponding holes in the central shaft
214 and secured to threaded holes 302 extending radially
into the drive sleeve 212. Alternatively, the drive sleeve 212
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may have a threaded outer surface that engages threads
formed 1nternally to the hollow central shaft 214, or 1t may
be welded, brazed or clamped into place. The drive sleeve
212 also may be attached to a proximal end of the second
auger screw 124. The nigid connection between the drive
sleeve 212 and the second auger screw 124 prevents the

drive sleeve 212 from rotating relative to the second auger
screw 124.

As best shown 1 FIG. 4, the drive sleeve 212 may be
formed as an annular ring having a central opening 402 and
the slot 300 may be formed as a gap in the annular ring that
extends entirely from the outer perimeter of the ring to the
central opeming 402. However, this 1s not strictly required. In
other embodiments, the slot 300 may extend only partially
through the annular ring, or be formed as an axial hole 1n the
annular ring. In other embodiments, the drive sleeve 212
may not have an annular central opening 402. For example,
in the embodiment of FIG. 8, discussed below, the drive
sleeve 212 may have one or more slots located at radial
positions offset from the second axis 118, and the central
opening 402 may be replaced by a solid surface to which a
centering post 210 1s rigidly attached.

At least a portion of the second drive coupler 206 1is
located at a radial offset distance from the second axis 118
that overlaps the location of the slot 300. The second drive
coupler 206 1s captured within the slot 300 such that 1t
cannot move about the second axis 118 without pressing
laterally against the slot 300 walls to apply a rotation torque
to turn the second auger screw 124.

The second drnive coupler 206 1s also slidable within the
slot 300, in a direction parallel to the second axis 118,
between a first coupler position (see, e.g., FIGS. 5, 6A and
6C) and second coupler position (see, e¢.g., FIG. 6B). In the
first coupler position, the second drive coupler 206 1is
displaced 1n the proximal direction from the second auger
screw 124. In the second coupler position, the second drnive
coupler 206 1s displaced 1n the distal direction relative to the
first coupler position (1.e., 1t 1s moved distally with respect
to the second auger screw 124).

The sliding connection between the second drive coupler
206 and the drive sleeve 212 may include one or more
sliding bearings or bushings to allow smooth movement
between the parts. For example, in the embodiment shown
in FIGS. 3 through 5, the second drive coupler 206 1is
connected to a slider 304 (which may have a centering post
receptacle 216 located therein), which may be located along
the second axis 118. The slider 304 passes through the
annular opening 402 in the drive sleeve 212, and the abutting
taces of the slider 304 and annular opeming 402 may include
suitable bearing surfaces (e.g., bushing material or the like)
to provide low friction contact therebetween. FIG. 4 shows
a small gap between the slider 304 and the annular opening
402, but this 1s not strictly required, and the two parts may
be 1n constant contact to provide controlled movement along
the second axis 118 without permitting rotation or lateral
displacement relative thereto. The engaging surfaces of the
second drive coupler 206 and the slot 300 may also have
bearing materials to reduce friction therebetween.

In the shown example, the slider 304 has a cylindrical
outer wall that matches the annular opening 402, but this 1s
not strictly required. For example, the slider 304 may have
a square cross-sectional profile as viewed along the second
axis 118, and the annular opening 402 may be replaced by
a similarly-shaped square opening. Other alternatives and
variations will be apparent to persons of ordinary skill in the
art 1n view of the present disclosure.
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One or more mechanisms may be provided to bias the
second drive coupler 206 towards the first coupler position.
For example, one or more springs 308 may be provided
between facing surfaces of the second drive coupler 206 and
the second auger screw 124 to generate a resilient biasing
torce that allows the second drive coupler 206 to slide to the
second coupler position application of a force to compress
the spring 308, but returns the second drive coupler 206 to
the first coupler position when such force 1s removed.

In the shown example, a single coil spring 308 1s pro-
vided, preferably within the hollow shait 306, to bias the
second drive coupler 206 towards the first coupler position.
The coil spring 308 surrounds the slider 304, and 1s located
between a distally-facing surface 310 of the slider 304, and
a proximally-facing surface of a support plate 312 that is
also located within the hollow shatt 306 of the second auger
screw 124. The support plate 312 1s ngidly mounted to the
second auger screw 124, and the drive sleeve 212 1s fixed
between the proximal end of the second auger screw and the
support plate 312. As best shown i FIG. 5, the distally-
tacing surface 310 of the slider 304 may be formed as part
of an annular protrusion that also has a proximally-facing
surface 500 that abuts the drive sleeve 212 when the second
drive coupler 206 1s in the first coupler position. The annular
protrusion may be formed integrally with the slider 304, or
attached thereto (e.g., as a circular clip that fits 1n an annular
groove 1n the shider 304).

As shown 1 FIGS. 3 and 5, the support plate 312 may
include a bearing passage 314 that extends along the second
axis 118 and 1s shaped to receive the outer surface of the
slider 304 to provide a second point of bearing support to the
slider 304. Thus, the drive sleeve 212 and support plate 31
both provide a respective bearing surface to hold the slider
304 and the attached second drive coupler 206. The second
drive coupler 206 1s formed as a cog 316 that extends
radially with respect to the second rotation axis from a first
portion 318 of the slider 304. The first portion 318 of the
slider 304 1s slidingly received 1n the drive sleeve’s bearing
surface. A second portion 320 of the slider 304 1s slidingly
received 1n the support plate’s bearing surface. The spring
308 1s located between the first portion 318 of the slider 304
two bearing surfaces, and retained in this position by the
distally-facing surface 310.

While the foregoing construction 1s expected to provide
good sliding support for the second drive coupler 206, 1t 1s
not strictly required for the support plate 312 to have a
bearing passage 314. For example, the support plate 312
may 1nstead have a post that fits inside a corresponding bore
216 1n the slider 306 to provide bearing support thereto, or
it may simply comprises a flat plate that 1s spaced from the
end of the slider 306 when the slider 306 1s in the second
coupler position.

In the shown example of FIGS. 3 and 3, the support plate
312 1s separate from the drive sleeve 212, and separately
attached to the second auger screw 124. For example, the
support plate 312 may be welded 1n place, held by fasteners
such as screws, and so on. The support plate 312 also may
be integrally formed with the central shaft 214 of the second
auger screw 124. For example, the central shaft 214 may be
formed as a hollow tube having an annular opening with a
diameter that corresponds to the desired size of the bearing
passage 314, and the hollow shaft 306 portion may be
welded onto the end of the tube, or machined out of the end
of the tube (e.g., the proximal end of the tube may be bored
to a diameter corresponding to the outside diameter of the
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drive sleeve 212). Other alternatives and variations will be
apparent to persons of ordinary skill in the art in view of the
present disclosure.

It will also be appreciated that, in other embodiments, the
single coil spring 308 may be replaced by multiple mechani-
cal springs or resilient structures (e.g., a sleeve of rubber or
clastomeric material, multiple coil springs, and so on), or 1t
may be replaced by a hydraulic or pneumatic spring. The
spring 308 also may be replaced by a manually- or auto-
matically-operated actuator, such as a hydraulic piston that
controls the position of the second drive coupler 206 relative
to the second auger screw 124.

Referring now to FIGS. 6A through 6C, the first and
second coupler positions are explained in more detail. FIG.
6A shows the first drive coupler 204 and second drive
coupler 206 in the first housing position. (The remaining
portions of the auger assemblies are omitted for clarity.) In
this position, the spring 308 biases the second drive coupler
206 to the first coupler position, as discussed above. When
the auger assemblies are folded as shown in FIG. 6A, the
first drive coupler 204 1s not in contact with the second drive
coupler 206. It 1s possible that one or both auger screws 114,
124 might have rotated since the last time they were engaged
with each other. Thus, the first drive coupler 204 and the
second drive coupler 206 may be 1n position to contact one
another when the auger assemblies are moved to the second
housing position. Such contact can damage the parts.

FIG. 6B shows the situation 1n which the first and second
auger assemblies are being moved to the second housing
position, and the first drive coupler 204 has contacted the
second drive coupler 206. The force of moving the auger
assemblies to the second housing position has caused the
first drive coupler 204 to press against the second drive
coupler 206 to compress the spring 308 and move the second
drive coupler 206 to the second coupler position. In this
position, the second drive coupler 206 1s moved distally to
a point where 1t avoids impact loading, and the spring 308
may be partially or fully compressed.

When the second drive coupler 206 i1s 1n the second
coupler position, the first drive coupler 204 1s not in driving
connection with the second drive coupler 206. That 1s,
rotation of the first drive coupler 204 about the first axis 108
does not transmit a significant drive torque to the second
drive coupler 206 to cause 1t to rotate about the second axis
118. This may be accomplished by providing the second
drive coupler 206 with a sliding travel distance that 1s equal
to or greater than the distance by which the first and second
drive couplers 204, 206 overlap when the second drive
coupler 206 1s 1n the first coupler position. Thus, any drive
torque transmitted by the first dnive coupler 204 to the
second drive coupler 206 would be via frictional contact
between the facing surfaces 600, 602 of the parts, which 1s
relatively minor and unlikely to cause rotation of the second
auger screw 124 when loaded with grain or the like.

The facing surtaces 600, 602 of the first and second drive
couplers 204, 206 also may be beveled with respect to the
direction of rotation. The beveled surfaces 600, 602 can help
cause the second drive coupler 206 to rotate slightly as the
auger assemblies are being moved to the second housing
position. Such rotation can place the first and second drive
couplers 204, 206 into a non-interfering position, to help
avold damage and mitigate the requirement to fully com-
press the spring 308. The beveled facing surfaces 600, 602
may have double bevels, as shown, or single bevels. It will
thus be appreciated that the situation shown in FIG. 6B
occurs only when the facing surfaces 600, 602 contact each
other but the torque generated by the abutting beveled
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surfaces 1s not suilicient to cause the second auger screw 124
to rotate far enough to avoid compressing the spring 308.

FIG. 6C illustrates the position that the first and second
drive couplers 204, 206 assume when the first and second
housing assemblies are in the second housing position (1.¢.,
extended for operation), and the second drive coupler 206 1s
in the first coupler position. This position may be obtained
from the position in FIG. 6B by rotating one or both of the
first auger screw 114 and the second auger screw 124, either
by operating a drive motor, by the action of contact between
the beveled surfaces 600, 602, of a combination thereof. In
the position of FIG. 6C, the first drive coupler 204 comprises
a respective cog having a first drive face 604 that extends
parallel to the first axis 108, and the second drive coupler
206 comprises a respective cog having second drive face
606 extending parallel to the second axis 118. The first drive
tace 604 and the second drive face 606 overlap one another
in the circumierential direction. Thus, the drive faces 604,
606 are positioned to transier rotational torque between the
first auger screw 114 and the second auger screw 124. This
1s the primary operative position ol the foldable auger
assembly, 1n which a drive torque applied to one or the other
of the first auger screw 114 and the second auger screw 124
1s transmitted by the first and second drive couplers 204, 206
to rotate the other auger screw.

It will be appreciated that exemplary embodiments also
may have somewhat different constructions than the previ-
ously-discussed examples. For example, FIG. 7A shows an
example of a second drive coupler 206 that 1s fitted to a
unitary drive sleeve 212 and support plate 312 assembly
700. The drive sleeve 212 1s connected to the support plate
312 by a common continuous wall 702 or by one or more
connectors (e.g., posts that are threaded at each end to the
drive sleeve 212 and support plate 312. Thus, the entire
second drive coupler assembly 700 can be installed into or
attached to the second auger screw shait 214 as a unitary
assembly. This 1s expected to facilitate manufacture of the
parts and retrofitting existing auger screw assemblies.

FIG. 8 illustrates example of other alternative features of
exemplary embodiments. In this example, the first drive
coupler 204 and second drive coupler 206 each comprise a
plurality of cogs that extend parallel to the respective axis
108, 118, rather than a single cog. It 1s also envisioned that
one drive coupler could have multiple cogs, and the other
could have a single cog. The cogs of the second drive
coupler 206 are mounted to a common slider 304, but they
may be mounted to separate sliders. One or more springs
308 bias the cogs of the second drive coupler 206 towards
the first coupler position (shown). In this case, the drive
sleeve 212 comprises a plurality of slots 300, with one or
more cogs being located 1n each slot 300.

FIG. 8 also shows the centering post 210 being associated
with the second drive coupler 206, and a post receptacle 800
being associated with the first drive coupler 204. In this case,
the centering post 210 may be mounted to the slider 304 to
move with the second drive coupler 206, or 1t may be
mounted rigidly to the drive sleeve 212 or support plate 312.
Other alternatives and vanations will be apparent to persons
of ordinary skill 1n the art in view of the present disclosure.

FIG. 9 schematically illustrates an agricultural combine
900 that can be used in conjunction with a foldable auger
assembly such as those described herein. The combine 900
generally comprises a wheel- or track-driven vehicle having
a header 902 to cut and draw 1n crops, an internal threshing
and separating system 904 to separate grain from other
material, and a grain elevator 906 to liit the separated grain
to a grain hopper 908. A first auger assembly 910 i1s attached
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to the remainder of the combine 900 at a first end that 1s 1n
communication with the grain hopper 908. The first auger
assembly 910 may be operatively connected to the grain
hopper 908 by, for example, a grain extraction auger that
extends from the bottom of the hopper to the first auger
assembly. Alternatively, the first end of the first auger
assembly may be positioned within the grain hopper 908 to
directly extract grain therefrom. The second end of the first
auger assembly 910 1s attached via a linkage 912 to a second
auger assembly 914,

In this case, the first auger assembly 910 extends rear-
ward, and the second auger assembly 914 1s folded to extend
across the back end of the combine 900. It will be appreci-
ated that the first auger assembly 910 can be pivotally
mounted to swing laterally, and other different orientations
may be used. The first auger assembly 910 also may protrude
laterally from the combine, and the second auger assembly
914 may fold backwards to extend along the side of the
combine, and extend sideways to an operative position to
connect to the first auger assembly to direct grain laterally
from the combine. In any event, a motor 916 (e.g., electric
motor, hydraulic piston, etc.) 1s provided to operate the
linkage 912 to fold and extend the second auger assembly
916. Other alternatives and variations will be apparent to
persons ol ordinary skill in the art in view of the present
disclosure.

The present disclosure describes a number of inventive
features and/or combinations of features that may be used
alone or 1n combination with each other or 1n combination
with other technologies. The embodiments described herein
are all exemplary, and are not intended to limit the scope of
the claims. It will also be appreciated that the inventions
described herein can be modified and adapted i1n various
ways, and all such modifications and adaptations are
intended to be included 1n the scope of this disclosure and
the appended claims.

The mvention claimed 1s:

1. A foldable auger comprising:

a first auger assembly comprising a first housing extend-
ing along a first axis, and a first auger screw mounted
within the first housing to rotate about the first axis;

a second auger assembly comprising a second housing
extending along a second axis, and a second auger
screw mounted within the second housing to rotate
about the second axis;

a pivot jomning a distal end of the first housing to a
proximal end of the second housing, the pivot being
configured to permit the second auger assembly to
move relative to the first auger assembly between a first
housing position 1n which the second axis 1s not coaxi-
ally aligned with the first axis, and a second housing
position 1 which the second axis 1s coaxially aligned
with the first axis:

a first drive coupler located at a distal end of the first auger
screw and oflset from the first axis:

a drive sleeve located at a proximal end of the second
auger screw and rigidly connected to the second auger
screw, the drive sleeve comprising an annular ring and
at least one slot offset from and extending parallel to the
second axis formed by a gap in the annular ring; and

a second drive coupler located at the proximal end of the
second auger screw and oflset from the second axis, the
second drive coupler extending into the slot and being,
movable within the slot parallel to the second axis
between a first coupler position 1 which the second
drive coupler 1s 1n driving connection with the first
drive coupler when the second housing 1s 1n the second
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housing position, and a second coupler position 1n
which the second drive coupler 1s not 1n driving con-
nection with the first dnve coupler when the second
housing 1s 1n the second housing position.

2. The foldable auger of claim 1, wherein the second
auger screw comprises a hollow shait and the annular ring
1s secured to the second auger screw 1nside the hollow shaft.

3. The foldable auger of claim 1, wherein the second
auger screw comprises a hollow shaft having a support plate
located therein, the drive sleeve 1s fixed between the proxi-
mal end of the second auger screw and the support plate, and
at least one spring 1s located within the hollow shaft between
the drive sleeve and the support plate.

4. The foldable auger of claim 3, wherein the drive sleeve
and the support plate are interconnected to form a subas-
sembly that 1s attached as a unit to the second auger screw.

5. A foldable auger comprising:

a {irst auger assembly comprising a first housing extend-
ing along a first axis, and a first auger screw mounted
within the first housing to rotate about the first axis;

a second auger assembly comprising a second housing
extending along a second axis, and a second auger
screw mounted within the second housing to rotate
about the second axis, the second auger screw com-
prising a hollow shaft having a support plate located
therein;

a pivot joming a distal end of the first housing to a
proximal end of the second housing, the pivot being
configured to permit the second auger assembly to
move relative to the first auger assembly between a first
housing position 1n which the second axis 1s not coaxi-
ally aligned with the first axis, and a second housing
position 1 which the second axis 1s coaxially aligned
with the first axis;

a first drive coupler located at a distal end of the first auger
screw and offset from the first axis;

a drive sleeve 1s fixed between the proximal end of the
second auger screw and the support plate, the drive
sleeve comprising at least one slot offset from and
extending parallel to the second axis; and

at least one spring located within the hollow shaft
between the drive sleeve and the support plate and

a second drive coupler located at the proximal end of the
second auger screw and oflset from the second axis, the
second drive coupler extending into the slot and being
movable within the slot parallel to the second axis
between a first coupler position 1 which the second
drive coupler 1s 1n driving connection with the first
drive coupler when the second housing 1s 1n the second
housing position, and a second coupler position in
which the second drive coupler 1s not 1n driving con-
nection with the first drive coupler when the second
housing 1s 1n the second housing position,

wherein the support plate comprises a bearing passage
extending along the second axis, and the second drive
coupler comprises a slider extending along the second
axis and slidably received within the bearing passage.

6. The foldable auger of claim 1, wherein the second drive
coupler comprises a slider extending along the second axis,
and at least one cog extending radially with respect to the
second rotation axis from a first portion of the shider.

7. A foldable auger comprising:

a {irst auger assembly comprising a first housing extend-

ing along a first axis, and a first auger screw mounted
within the first housing to rotate about the first axis;
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a second auger assembly comprising a second housing
extending along a second axis, and a second auger
screw mounted within the second housing to rotate
about the second axis;

a pivot joiming a distal end of the first housing to a
proximal end of the second housing, the pivot being
configured to permit the second auger assembly to
move relative to the first auger assembly between a first
housing position 1n which the second axis 1s not coaxi-
ally aligned with the first axis, and a second housing
position 1 which the second axis 1s coaxially aligned
with the first axis;

a first drive coupler located at a distal end of the first auger
screw and offset from the first axis:

a drive sleeve located at a proximal end of the second
auger screw and rigidly connected to the second auger
screw, the drive sleeve comprising at least one slot

Bl

offset from and extending parallel to the second axis;
and

a second drive coupler comprising a slider extending

along the second axis, and at least one cog extending
radially with respect to the second rotation axis from a
first portion of the slider, the second drive coupler 1s
located at the proximal end of the second auger screw
and offset from the second axis, the second drive
coupler extending into the slot and being movable
within the slot parallel to the second axis between a first
coupler position 1n which the second drive coupler 1s 1n
driving connection with the first drive coupler when the
second housing 1s in the second housing position, and
a second coupler position 1n which the second drive
coupler 1s not 1n driving connection with the first drive
coupler when the second housing 1s 1n the second
housing position;

wherein the drive sleeve further comprises a {irst bearing

surface slidingly receiving the first portion of the slider,
the second auger screw comprises a second bearing
surface slidingly recerving a second portion of the
slider, and further comprising a spring located between
the first portion of the shider and the second bearing
surface.

8. The foldable auger of claim 6, wherein the first drive
coupler comprises a centering post extending along the first
axis, and the second drive coupler comprises a centering
post receptacle extending along the second axis and config-
ured to recerve the centering post when the second housing
1s 1n the second housing position.

9. The foldable auger of claim 1, wherein the first drive
coupler comprises one or more first cogs extending parallel
to the first axis, and the second coupler comprises one or
more second cogs extending parallel to the second axis.

10. The foldable auger of claim 1, further comprising a
motor configured to:

apply an operating torque to rotate the first auger screw

about the first axis, and wherein the first drive coupler
1s configured to transmit at least a portion of the
operating torque to the second drive coupler when the
second housing 1s in the second housing position and
the second drive coupler 1s 1n the first coupler position;
or

apply an operating torque to rotate the second auger screw

about the first axis, and wherein the second drive
coupler 1s configured to transmit at least a portion of the
operating torque to the first drive coupler when the
second housing 1s in the second housing position and
the second drive coupler 1s in the first coupler position.
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11. An agricultural combine comprising:

a grain hopper; and

foldable auger operatively connected to the grain hopper,
the foldable auger comprising:

a first auger assembly comprising a first housing
extending along a first axis, and a first auger screw
mounted within the first housing to rotate about the
first axis;

a second auger assembly comprising a second housing
extending along a second axis, and a second auger
screw mounted within the second housing to rotate
about the second axis the second auger screw com-
prising a hollow shaft having a support plate located
therein, the support plate comprising a bearing pas-
sage extending along the second axis;

a pivot joining a distal end of the first housing to a
proximal end of the second housing, the pivot being
configured to permit the second auger assembly to
move relative to the first auger assembly between a
first housing position 1n which the second axis 1s not
coaxially aligned with the first axis, and a second
housing position 1n which the second axis 1s coaxi-
ally aligned with the first axis;

a first drive coupler located at a distal end of the first
auger screw and oflset from the first axis;

a drive sleeve located at a proximal end of the second
auger screw and rigidly connected to the second
auger screw fixed between the proximal end of the
second auger screw and the support plate, the drive
sleeve comprising at least one slot extending parallel
to the second axis; and

a second drive coupler comprising a slider extending
along the second axis and slidably received within
the bearing passage and located at the proximal end
of the second auger screw and oflset from the second
axis, the second drive coupler extending into the slot
and being movable within the slot parallel to the
second axis between a first coupler position 1n which
the second drive coupler 1s 1n driving connection
with the first drive coupler when the second housing,
1s 1n the second housing position, and a second
coupler position 1n which the second drive coupler 1s
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not in driving connection with the first drive coupler
when the second housing i1s in the second housing
position,

at least one spring 1s located within the hollow shait
between the drive sleeve and the support plate,

the support plate comprises a bearing passage extend-
ing along the second axis, and the second dnive
coupler comprises a slhider extending along the sec-
ond axis and slidably recerved within the bearing
passage.

12. The agricultural combine of claim 11, wherein the
drive sleeve further comprises an annular ring and the at
least one slot 1s formed by a gap in the annular ring.

13. The agricultural combine of claim 11, wherein the
drive sleeve and the support plate are interconnected to form
a subassembly that 1s attached as a unit to the second auger
SCIEwW.

14. The agricultural combine of claim 11, wherein the
second drive coupler comprises a slider extending along the
second axis, and at least one cog extending radially with
respect to the second rotation axis from a first portion of the
slider.

15. The agricultural combine of claim 14, wherein the
drive sleeve further comprises a first bearing surface slid-
ingly receiving the first portion of the slider, the second
auger screw comprises a second bearing surface slidingly
receiving a second portion of the shider, and further com-
prising a spring located between the first portion of the slider
and the second bearing surface.

16. The agricultural combine of claim 14, wherein the first
drive coupler comprises a centering post extending along the
first axis, and the second drive coupler comprises a centering
post receptacle extending along the second axis and config-
ured to recerve the centering post when the second housing
1s 1n the second housing position.

17. The agricultural combine of claim 11, wherein the first
drive coupler comprises one or more {irst cogs extending
parallel to the first axis, and the second coupler comprises

one or more second cogs extending parallel to the second
axis.




	Front Page
	Drawings
	Specification
	Claims

